Development of a new antithrombogenic continuous ultrafiltration system (ACUS) and its clinical evaluation.
A new totally antithrombogenic continuous ultrafiltration system (ACUS), consisting of polyacrylonitrile-polyethyleneoxide (PAN-PEO) membrane and ionically heparin-bound catheter, tubing, and module header was designed and its performance was confirmed through animal experiments and clinical evaluation. Animal experiments revealed that persistent antithrombogenicity and maintained ultrafiltration without systemic heparinisation were observed only when the three major parts--i.e. (1) the catheter and tubing, (2) the header part of a haemofilter module, and (3) the fibre membrane--were all antithrombogenic and connected to each other without uneven structures. ACUS was clinically applied to 15 oliguric patients with various severe conditions. We found that one filter could function for approximately 26 h without systemic anticoagulation, even in the presence of low blood pressure, and that ACUS did not change platelet function. Thus, ACUS seems to be very suitable for the management of volume overload, especially in patients with severe circulatory problems or bleeding tendencies.